Use of serine-protease inhibitors as probes for the different proteolytic activities of the rat liver multicatalytic proteinase complex.
The multicatalytic proteinase (MCP) complex catalyses cleavage of bonds on the carboxy-group side of basic, hydrophobic or acidic amino acid residues. Originally, it was proposed that the complex contained three distinct types of catalytic component. MCP from rat liver has been assayed for so-called trypsin-like activity with Boc-Leu-Ser-Thr-Arg-NH-Mec (Mec, 4-methylcoumarin; Boc, t-butoxycarbonyl), for chymotrypsin-like activity with Ala-Ala-Phe-NH-Mec and Suc-Leu-Leu-Val-Tyr-NH-MEc (Suc, succinyl), and peptidyl-glutamylpeptide hydrolase activity with Cbz-Leu-Leu-Glu-Nap (Nap, naphthylamide; Cbz, benzyloxycarbonyl). Results of these studies suggest that as many as five distinct components can be distinguished, one for the trypsin-like activity and two for each of the others. The activities were tested with a variety of serine-protease inhibitors, and other novel effectors have also been identified. The two most effective inhibitors were 4-(2-amino-ethyl)benzenesulphonyl fluoride, which selectivity inactivates the trypsin-like activity, and 3,4-dichloroisocoumarin which inhibits chymotrypsin-like activity and the second, cooperative component [Djaballah, H. & Rivett, A. J. (1992) Biochemistry 31, 4133-4141] of peptidylglutamylpeptide hydrolase activity. The three activities inhibited by 3,4-dichloroisocoumarin can easily be distinguished by the effects of chymostatin analogues, diisopropylfluorophosphate, guanidine/HCl and casein. The results support the view that the enzyme is a novel type of serine protease and suggest that it may contain at least five distinct catalytic components. Marked differences in the reactivities of the different catalytic sites with different reagents can be used to distinguish between them.